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Anti-inﬂammatory and Analgesic Activities of

the Root of Caragana koreana

Gyu-Jin Hwane and II-Hyuk Kim
College of Pharmacy, Chungang University

The studies on the anti-inflammatory and analgesic activities were carried out to

develop the domestic natural sources of the underground parts of Caragana koreana

Nakai (Leguminosae), which have been used for the treatment of neuralgia, arthritis,

and gout etc. in folk remedies.

The methanol extract of the root was shown significant antiinflammatory effect in
the paw edema induced by carrageenin, and also indicated remarkablely preventive and
therapeutic effects to chronic arthritis model induced by Freund’s complete adjuvant in
rats. It also has inhibited significantly the increase in vascular permeability and the

number of writhings induced by acetic acid in mice.
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3232 ) Caragana koreana Nakai:= [Z2 A Z
dz], TzdEg2 |22 2899, T %
3t HEREERCE IFEMHGA BiEstes $
v} HEEYel ok LY

BED-> (3215 WiE, F3HEE &
MER, ©Hk, #HTE, BR, MWK @2, 8im,
B d FIRES A8 A&dctn s E3sz
At FBEESl o939 Reeb: Caragana arbo-
rescens®] olo| FEBREIMEREQ] caraganino] 45
o] 9285 2wty on], Shemetaite¥ Cara-
gana arborescensd] Y2 H¥ albuminz} glo-
buling £z 233 w 9k, Umarov £592
Caragana jubatacl A} alkaloid, glycoside, tannin,
saponin, flavonoid, essential oil @ carbohydrate
£ TEFESI G2, B A myrcetin, quercetin,

isorhamnetin, quercetin-3-a-L-rhamnofuranoside,.
quercet in-3-5-D-galactopyranoside, isorhamnetin~
3-a-L-rhamnofuranoside, isorhamnetin-3-8-D—
galactopyranoside, quercetin-3-a-D-xylopyrano-
side, isorhamnetin-3-a-L-arabofuranoside 2, Ca-
ragena pygmaea?] < oA isorhamnetin-3-8-D-
galactopyranoside, quercetin-3-a-L-rhamnofura-
noside 3 quercetin-3-$-D-galactopyranoside2-
HEgstg o @ e vebl BE = R
3t [F32 ] Caragana chamlagud) 33 5
22 £3% o8 ATPEEN WIS o] Fof
Bov, HEYL = Hele ether, n-hexane L.
EtOH extract8 A}-8-8to] carrageenin EJEd) o
B HURIER 23 EBRFEE ether extracto] A
BHEEYE PIRHES Lxddct. =3 g5
& = Fe}o] MeOH extracte] TpLifol A p-
sitosterol, campesterol, brassicasterol @ choles-

terol & FIEHERE v 2ok,
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Aol AE Sevte HEEpY st M3
2| Caragana koreana 3-2] & w7} 2 ol A
= [E4x] Caragana chamlagus} [EZ-2z |
Caregana microphylla f. mandshurica®} 7+o]
R KRR ERAEZ Jgd HRstd
[FEg29 BE 2 gRER 38 RBe
SR
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1. #Ho| s
[#&F<% ] Caragana koreana’= 19811 84 o
B IRGE Mg A 3RET #e] 3. 0kgs MeOH
= st -2 BERS BEEEES o MeOH
extract 184g A3tk o] MeOH extractE #¥Hd
Al EEEEK o AME HEsAT.
2. REe
Sprague dawley: 217 ¢ ddy% 44 % M
skl et
3. BBHE
1) Carrageenin ¥ffo] o &k HisfER
BEE 140~160g9] A 7] ()£ 1B 6vha] Z8ho
Winter 511120} ikl whe} BHREE (RFEABK
10ml/kg), EEEE(MeOH extract 100, 250,
500mg/kg;) 2 LRt (Indomethacin, syt
17, 1omg/kg) o & Vorz FEHE fEH R o
L 1A 7+5 ) fgem| = 1% Carrageenin(Seaken
202) EFABIKE 0.05ml/rat2 hind pawe] f&
Toll FASIE T FARS 34 kel #EESE H-F
2 &g vhe hind pawe] o A H$] (Malleolus
lateral) 712 ] §7.3 JUEso] WA s B
AT Lo,
Vi—Vn

V. 54Hl ¥gan hind paws] 29HE
Vie M {455 hind pawe) 7%
sl (D 9 =-Le - x 100
E.: Hiee FTHRER
E: FHRte) Fumn
2) Adiuvant arthritiso] o} 3t HfEH

(1) Beshacs @ B8 200~250g9] 315 (5)E 1
% 6ohe) 2 stol 5 Takagi o™ Jike] wek
IR (BB A K 1oml/kg), E5REE (MeOH ex-
tract 250, 500mg/kg), %iREEYFE (Phenylbuta-
zone KP III, 50mg/kg) o & 3o Freund’s com-
plete adjuvant (Difco Lab. U.S.A.) 0. lml/rat&
hind pawe] fFel] FASAS. A A &= 169
o M 13 WogmEs gL BES BES A
Fkel wek 492 @Est wEEe 4Es
et

(2) RIFME | BEERS BB A2 IS
2 Efistd s Hke adjuvant FAF 1025
21974 " 13} oEstg . BED BE
< ARl whek odRE 21974 ALE #
Tt BERE A&

3) BN AREHA 98 FBRAHER

B 15~20g9 AFE A-STHglel 1T 69
2] 2 3ol Whittle Jyikel whet HaRE (EHAHE
K 10ml/kg), HEEEE(MeOH extract 100, 250,
500mg/kg), ¥ IRZEY T (Aspirin, KP III, 100mg/
kg, 200mg/kg), EEBLE Vo AAEE K
TR FFch-8 14 7h% ol 4% pontamine sky blue
6B(TCIR, Japan) LT A& EI/KK 10mg/kgs 12
o AYFAsS AUFAE 1587 FA
1% acetic acid H:IEEHIOKHE 10mg/kgs MK
el FAbstgleh oW ERHFEE acetic acidE
grgislA] rokeh. EFAL 208 3ol GIEESH
HIEA A HE £ e pontamine sky
blues HFEEBKZ ARAstel A% lomlz 3
3 IN-NaCH 0. Iml& 3} o] spectrophotometer
(Bausch & Lomb)Z 590nmel| A HEsle] &F
BS kgt

4 SUBIEMR

BaE 15~20g9] A4 E ALTEele] 15 89
2] 2 o] Whittled] writhing methods] w}z} %
IREE(EEABK 10mg/kg), EHEMeOH ex-
tract 100, 250, 500mg/kg) 2 ¥HEEEYE: (Ami-
nopyrine, KP III, 50mg/kg) ez 5o ¥
T wppEe ok 14 7k3e] 0.79% acetic acid
EMABKIE 10ml/kgs B3vd FAsG
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1. Carrageenini3}&0| CHaF FXRVER

HWIETES BB 43.6%°1 W3te] MeOH ex-
tract 100mg/kg A= 41.9%F = BEM
#HlZo] 3.9%= rebyktl. MeOH extract 250,
500mg/kgel A & iFiEZRC] 27} 34.1%, 29.7%
2 BT BEM v AEARAE Yo 2
BEMGEL 21.8%, 31.9%% verdch HERE
#4 indomethacin 10mg/kgol A BEEZEL 17.9%
£ }eby o} (Table I).

Table I. Anti-inflammatory activity of MeOH extract
on carrageenin edema of the rat paw.

Dose Numker Swelling Inhibi-
(mg/kg, of percent tory
p.0) animals +S.E  percent
Control — 6 43.613.4 -
MeOH extract 100 6 41.9%4.1 3.9
MeOH extract 250 6 34.142.1# 21.8
MeOH extract 500 6 29.741.7% 31.9
Indomethacin 10 6 17.9+1.52 £9.4

Drugs were administered orally Lefore 1hr. of 1%
carrageen in injection(0.05ml/rat). Paw volume

was measured after 3hrs. of carrageenin injection.
a) p<0.05, b) p<0.01

2. Adjuvant arthritisti ci st JiREB
1) BHHR : ZEBEA A Y 344 &
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EEERe] A&, 2 o)F e 9~119A4R]
&AL ke 2 o F B4 F7A8E A
< F238 £ goth MeOH extract 250mg/kg
AAE A= BEHEET i »ERLEE
gl 3dAd fAARE HREREE EE
ok 744 8 HEHET L2%FEF5HE
2o Fz e

MeOH extract 500mg/kgol] A& FI A A= i
RPEE verdlon, 7403 4EH HEEY
phenylbutazone 50mg/kg ¥.t} o] 73+ HiABE
2 Ve =y o] A& adjuvant arthritise]] o
& HEINY FABRe A 2AH(Table 1.

2) BEHER BUBEES 2 Uygez 49
ol HERES BERS 139717 A% FrkE
Qqx 1790l % AA FEAFE e AS
2o adjuvant FAHE 1003 EOEE}Y
o) 195} 130 40lo] BERE Faste o
SA FASNR TR BastE A @
2819l ot (Table IID).

E3] MeOH extract 500mg/kgoll 4] 13984 JE
#E0) 48.5% % HREE 61.5%° ¥& HAA AU
= HABEERE et =3 MeOH extract
500mg/kgoll A} AAYAAE T3] HEEY
phenylbutazone 50mg/kg=l A& F A3 PR
FEE Ve

3. FERER SR 8t FBIFHER

HRFEY ARIBIE-L 530.5¢g/10g9 ¥]dhy
Me OH extract 100, 250mg/kgol A= BHIE ]

Table II. Preventive effect of MeCH extract on the swelling of the paw treated with adjuvant in rats.

Dose  Number Swelling percent of the paw treated with adjuvant+S.E
Drugs (mg/kg, of
2.0 animals 1 3 5 7 9 11 13 15(day)
_ 73.2  87.5 740 645 63.6 €0.5 66.2 67.1
Control 6 +4.9 +3.2 +2.2 3.5 +2.2 +3.0 +3.2 =+3.4
64.3 77.8 68.7 657 60.2 59.2 62.4 64.0
MeOH extract 250 6 "Y33 'Y2.19 2.6 8.5 +2.6 431 427 3.2
: 62.5 71.8 60.5 59.7 48.3 46.6 47.5 48.5
MeOH extract 500 6 TEL1 THo.p 4409 3.1 4289 43.09 £1.19 43,19
59.0 72.8 58.8 60.0 49.3 53.2 55.1 55.4
Phenylbutazone 50 6 +1.89 42,1Y £2,4¥ +2.5 +2.99 +4.3 +£3.02 +3.09

Drugs were administered orally for 15 days
a) p<0.05, b) p<0.01
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Table III. Therapeutic effect of MeOH extract on the swelling of the paw treated with adjuvant in rats

Dose  Number Swelling percent of the paw treated with adjuvant+S.E
Drugs (mg/kg, of
$.0) animals 9 11 13 15 17 19 21(day)
_ 54.7 58.8 61.5 60.3 63.2 62.6 59. 4
Control 6 +2.6  +3.6  +2.4 +2.9  +2.5 426 9.4
56.3 53.6 56. 9 57.7 60. 4 57.6 55.7
MeOH extract 250 6 +2.8 +2.8 3.1 +3.0  +3.4  +3.5 428
55.7 49.4 48.5 55. 4 58.0 56. 1 5
MeCH extract 500 6 437 +4.0 4449 +3.6  +2.9 4.2 lig 0
) 54.3 48.2 49.2 56. 1 57.8 55. 6 5
Phenylbutazone 50 6 4+2.5  2.4¥ 42,99 +3.2 +2.0 +3.8 izli 2

Drugs were administered orally from 10 to 21 day.
a) p<0.05, b) p<0.01

Table IV. Inhibitory effect of MeOH extract on
leakage of dye into the peritoneal cavity
by acetic acid in mice

Dose Number Leakage of Inhibi-

Drugs (mg/kg, of P.S.8., tory

p.0) animals  (pg/10g) percent
Control — 6 530.5445.2 —
MeOH extract 100 6 463.3+69.6 12.7
MeCOH extract 250 6 425.5+48.3 19.8
MeOH extract 500 6 379.5+43.12 28.5
Aspirin 100 6 404.7+28.8 23.7
Aspirin 200 6 355.5+33. 02  33.0
Normal — 6  213.5424.22 59.8

Pontamine sky blue (4% soln. in saline, 10ml/kg,

a>1 ;<)0. 05, b) p<0.01
Zh7k 463.3, 425.5p8/10g% vreEbHl L HIGIAS
12.7%, 19.8%% tehuleh. MeOH  extract
somg/kge] #IEIZS 28.5% = LY aspirin
100mg/kgd o MFWEAE deblon R4
t FHAAESE et =T HEEY
aspirin 200mg/kge] MfHIF ] 33.0% % byl o
o, acetic acidE Fojdtx] o4& EHEBFIE F
Fd A ¢ 59.8%%F Vet o (Table IV),

4. EBVEH

$REES) streiching 18.0lH¢) 4] d}e] MeOH
extract 100mg/kg-& 16. 4H = <F719] 4RVEIER

< ez, MeOH extract 250, 500mg/kge)

stretchmg«l 13.8[El, 10EIE Az et e ol
ARe 5A9AE 23.3, 44.4% =2 2 HEM

Table V. Analgesic activity of MeOH extract on
writhing symptom in mice.

Number of

Drugs (rr.Dg(,;i{eg, Nu;xgber writhing Iltl(}xlrlgr
p.0)  animals (fo?S' m'i 2 percent

Control — 8 18.0+1.3 -
MeCH extract 100 8 16.4£2.1 8.9
MeOH extract 250 8 13.8F1.1* 23.3
MeOH extract 500 8  10.0%£1.3» 44.4
Aminopyrine 50 8 5.0+0.7® 72.2

Drugs were administered orally before 1hr. of 0.7%
acetic acid (10ml/kg) injection.
a) p<{0.05, b) p<0.01

= BEBIEAE eyl oh(Table V). el
histamin®|x. LS (FES #Eioz o
BEte 2EAL 9low], ¥R aminopyrine
50mg/kg2- stretching 5. 02 B9 72.2
%% “Viebslem 78 JERFERC 2dAd,

Bw B

el BEEGS shiel IREFwa ] Cara-
gana koreana Nakai $-2] 9] MeOH #hitye] Tt
g B4 9 EmREERS e 2o

2719%9 Bl carrageenin EEo] o) 3l
MeOH extract 100mg/kgell Al 3.9%9] H-EolA)
2 vEidern, =3 MeOH extract 2503}
500mg/kgell 4] 21.8%9} 31.9%9] RXEAA4&
et en, el de FRBRE e
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w9 %o wulel adjuvant arthritiso] =3t
WO HRA A MeOH extracts $3o]24¢] &
ENHE veld e}, £3] MeOH extract 500mg/
kg2 Ad F94de HRFEEE vehiowd
E g 79 o] 2] % #R 84y phenybutazone 50mg/
kgu ot 48 RS Jdehiled o AdE
MeOH extract 500mg/kge] HASEN AH T
+ 24F3 glth, =3 BEBR A MeOH
extract 500mg/kg= EFIEAH BENHE 4
Bl == MeOH extract 500mg/kgoll Al SRz
%y phenylbutazonest A9 §AHet HigHEE 1}
Bhlon, 13¥¢] #4 v FRERE e
W

Blen AREEMHIERA ol MeOH ex-
tract 100mg/kg ] 12.7%¢°1 12 150mg/
kgol 1 &= 19.8% #HiEE “ehdivh. MeOH
extract 500mg/kgS- HEBZEYy aspirin 100mg/kg
2t} 3 BRIMEHAES 940 mERE
£ vhepe,

MeOH extracts] BEHREE 22 100, 250,
500mg/kgol wle} WEEEES] stretching 18. O[Ho
98 16.4, 13.8, 10.0EE }ebyl o MeOH
extract 250, 500mg/kgoll Al FEA G 4B
FE ek

o] 43} 7o) MeOH extractd] A= #
%, BBHET J12Ad A A [FEFx]
7b Gt e A o2 i, RBREIRSS A R
AHEEe & Zol A BEBRY BBE AANF
= Holzt 44}

19834 114 54 A
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13.

15.
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